Cineangiography
The main pulmonary artery angiogram showed that there was a continuous flow of unopacified blood from the peripheral to the central right pulmonary artery and then into the main and left pulmonary arteries. Dye selectively injected into the distal portion of the right pulmonary artery was washed back via the central right pulmonary artery into the main and left pulmonary arteries. There was no forward flow into the capillaries and veins of the right lung. The left lung was normal. An aortic angiogram showed that systemic arteries, two from the thoracic aorta and one from the abdominal aorta, supplied the right lung. The selective angiograms from these arteries showed the flow into the capillary bed of the right lung. During the laevophase of these angiograms (fig 1) dye collected into the pulmonary arterial tree and then left the lung via the right pulmonary artery into the main and left pulmonary arteries. Neither right pulmonary nor systemic arterial injections showed a venous system from the right lung.
Surgery
Right pneumonectomy was performed. Three systemic vessels were identified: two arising from the thoracic aorta entered the hilar region and one from the abdominal aorta entered through the diaphragm into the base of the lung. No pulmonary veins, fibrous strands, or cord connected the right lung to the left atrium.
HISTOLOGY
We examined serial sections made of tissue at various levels of the formalin fixed, uninflated right lung. Systemic elastic arteries entered the right lung, two in the hilar region and one on the diaphragmatic surface of the lung. These vessels ended in a plexus of capillaries close to the airways and acini. The pulmonary arteries also anastomosed with this plexus. The muscular pulmonary arteries, predominantly in the lower lobe, showed changesHeath and Edwards classification types I and II. An occasional artery showed plexiform lesions and venous-like dilatations. There was -!-...,..,-.-no right pulmonary vein. We found no pulmonary or bronchial veins accompanying the pulmonary arteries and airways (fig 2) . The airways and acini seemed to be normal except for occasional foci of early emphysematous lesions. We also found irregularly distributed, mild septal, interstitial, and pleural fibrosis.
Discussion
There are 17 case reports of systemic to pulmonary artery anastomosis; in most a right internal mammary to pulmonary artery fistula affected either a lobe or a segment of a lobe.'
These fistulas were mostly congenital. However, systemic to pulmonary artery fistulas secondary to trauma,6 inflammation,9 or neoplasms'0 have also been described. However, in all these patients, venous drainage of the affected lobe was normal; whereas in our patient we found neither an intrapulmonary nor extrapulmonary venous system of the right lung by angiography or histology.
The venous system of the lungs develops from two different sources." Initially, the splanchnic plexus arising from the foregut provides the venous drainage into the systemic veins for the developing pulmonary capillaries. Later, with the development of the common pulmonary vein and absorption of the systemic venous connection, pulmonary venous drainage is established into the left atrium. We speculate that in early stages of development the failure of the splanchnic system to connect with the developing pulmonary capillaries of the right lung mesenchyma resulted in the persistence of the anastomosis between the intersegmental and pulmonary arteries. Postnatafly-this-anastomosis led to a systemic to pulmonary artery shunt. The absence of pulmonary veins in the lung has not been reported before.
Non-invasive investigations in this child did not show the true nature of the abnormality, whereas cineangiography and cardiac catheterisation did. We recommend cineangiography and cardiac catheterisation in patients with suspected pulmonary vascular malformations.
